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Item 14.  Continued.

CHANGES TO THE SPECIFICATIONS

1.  Replacement Sections - Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-99-B-0073:"

01000 CONSTRUCTION SCHEDULE
01001 GENERAL REQUIREMENTS
01110         SUMMARY OF WORK
01200           PROJECT MEETINGS
09510           ACOUSTICAL CEILINGS

                                      15653           AIR-CONDITIONING SYSTEM (UNITARY TYPE)
                            15950           HEATING, VENTILATING AND AIR CONDITIONING (HVAC)      
                                                          CONTROL SYSTEMS
    15990 TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS
                                                   

END OF AMENDMENT
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SECTION 01000

CONSTRUCTION SCHEDULE
05/1998
AM #0001

PART 1   GENERAL

1.1   SCHEDULE

Commence, prosecute, and complete the work under this contract in 
accordance with the following schedule and Section 00800 SPECIAL CONTRACT 
REQUIREMENT clauses COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK and 
LIQUIDATED DAMAGES:

                       Commencement    Completion    Liquidated
                        of Work         of Work      Damages
                       (calendar        (calendar    per calendar
 Item of Work           days)            days)       day    _ 

(1)  All work          Within 10
                       days after
                       receipt of
                       Notice to
                       Proceed           180        $ 300
_______________________________________________________________________________

1.1.1   Completion Date Extension

The completion date is based on the assumption that the successful offeror 
will receive the notice to proceed by 90 [AM #0001] days after bids are 
recieved.  The completion date will be extended by the number of calendar 
days after the above date that the Contractor receives the notice to 
proceed, except to the extent that the delay in issuance of the notice to 
proceed results from the failure of the Contractor to execute the contract 
and give the required performance and payment bonds within the time 
specified in the offer.

1.2   WORK RESTRICTIONS

As noted in Section 01001.

1.2.1   Working Hours

As noted in Section 01001.

1.3   UTILITIES

1.3.1   Outages

The Contractor shall coordinate all requests for utility outages with the 
Contracting Officer in writing 14 days prior to date of requested outage:

    a.    Electrical outages shall have a maximum duration of 4 hours.

1.4   SEQUENCE OF DESIGN/CONSTRUCTION
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   (a)    After receipt of the Contract Notice to Proceed (NTP) the 
Contractor shall initiate design, comply with all design submission 
requirements as covered under Division 01 General Requirements, and obtain 
Government review of each submission.  

   (b)    If the Government allows the Contractor to proceed with limited 
construction based on pending minor revisions to the reviewed Final Design 
submission,  no payment will be made for any in-place construction related 
to the pending revisions until they are completed, resubmitted and are 
satisfactory to the Government.

   (c)    No payment will be made for any in-place construction until all 
required submitttals have been made, reviewed and are satisfactory to the 
Government.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION (NOT USED)

    -- End of Section --
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SECTION 01001

GENERAL REQUIREMENTS
AM #0001

PART 1   GENERAL

1.1   SCOPE  

The work covered by these specifications consists in furnishing all plant, 
labor, equipment, appliances, and materials in performing all operations in 
connection with the complete, in strict accordance with the contract 
drawings, these specifications and special conditions which are subject to 
the terms and conditions of this contract.

PART 2   PRODUCTS

2.1   WORK TO BE DONE:  Work to be done is as hereinafter specified

2.1.1   Description of Work

There are two schools at Laurel Bay: School No 1 and School No 2.  The work 
to be performed under base bid of this contract includes the installation 
of a Local Area Network System (LANS) at each location. The existing LAN 
system will be abandoned and all visible existing conduits and components 
will be removed.  Removal of the existing ceilings and lighting necessary 
for installation of the new system will require incidental work associated 
with architectural patching painting. Some demolition of plumbing and 
millwork is also included.  Contractor shall cap plumbing lines, and patch 
all wall, ceiling and floor surfaces after demolition.

2.1.2   Work Schedule

The work shall be completed in accordance with the following key dates.  
Contractor access hours to work areas shall be as specified herein.  The 
existing heating system shall be operational in all occupied spaces from 1 
November through 1 April.  Temporary shut-downs will be permitted, subject 
to approval of the Resident Officer in Charge of Construction (ROICC).  
Common usage areas such as the Corridors, Public Restrooms, Gymnasiums, 
Cafeterias, Kitchens, Libraries, Media Centers and Multi Purpose Areas 
shall be required to maintain continuous occupancy from commencement of the 
regular school year through its completion.  The exact dates of the school 
calendar may be obtained from Laurel Bay Schools Administrative offices.  
The contractor will be permitted access to classroom areas in areas of 2 
classrooms at a time during the regular school calendar year or as many as 
he wishes after school lets out provided the rooms are returned to original 
condition by the following morning. Coordination of the areas available 
will be the responsibility of the contractor and the school principal 
subject to the approval of the Contracting Officer.  The school shall be 
notified 3 days prior to the desired commencement of work in any given area 
to facilitate moving and class organization. The school will conduct moving 
operations for these areas.

2.1.3   Work Requirements

Supply all material, labor and equipment as required to perform any 
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ancillary work indicated and/or specified.

PART 3   EXECUTION

3.1   SPECIAL CONDITIONS

3.1.1   Environmental Requirements

The contractor is responsible for knowledge of and compliance with all 
environmental laws, regulations, and programs of this installation, the 
County, State and Federal agencies that relate to or may arise under the 
performance of this contract.  Included, but not limited to is compliance 
with  the Laurel Bay, South Carolina, Environmental Protection Program by 
compliance with applicable standards for the prevention, control and 
abatement of environmental pollution in full cooperation with the 
Installation, Federal,  State, and local Governments.

3.1.1.1   Penalties

Penalty charges resulting from citations against Department of Defense,  
the Navy, the Marines or Laurel Bay Naval Air Station or its officers, or 
employees due to the contractor's failure to comply with environmental 
laws, regulations, and programs, that relate to or may arise under the 
performance of this contract may be deducted or set-off by the Government 
from any monies due the contractor, and with respect to such citations, the 
contractor will further take any corrective or remedial actions  as 
directed by such agencies.

3.1.2   WARRANTY  

The contractor shall provide a written warranty to last one (1) full year 
from the date of acceptance to cover materials and workmanship used in the 
accomplishment of this contract.  Any rework shall be done at no additional 
cost to the Government.  The warranty shall be submitted to the Contracting 
Officer prior to final acceptance.

3.1.3   PERMITS  

3.1.3.1   Excavation  

All contractors and their subcontractors shall be required to obtain an 
excavating permit if any from the government prior to performing rock or 
soil excavation.  The resident officer in charge of construction (ROICC) 
will discuss the excavating policy at the construction pre-work meeting and 
will furnish the contractor the required forms.  Should the policy not be 
addressed during the pre-work, the contractor shall still be responsible 
for obtaining the excavating permit from his ROICC and for coordinating 
with all signatory personnel listed on the form.  The government reserves 
the right to assess monetary damages against any contractor for repair of 
damage to underground utilities when excavations are performed without the 
referenced permit.

3.1.3.2   Confined Work Space  

Contractor shall observe OSHA Regulation 29 CFR Parts 1910 regarding 
permitting, entry and working within confined spaces.  Contractor is 
required to submit his work plan to the ROICC's representative prior to 
entering any confined space.
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3.1.3.3   Radios  

Contractors utilizing mobile/hand radios are required to register their 
frequency with the ROICC.

3.1.4   Power Outages   

Any request for a short term power outage shall be submitted seven (7) days 
in advance.  The request shall given the approximate length of time 
required for the proposed work and the methods to be used.

3.1.5   Conduct & Dress  

Workers shall be properly attired at all times.  Full-length pants (no 
shorts), shirts (tee-shirt minimum), and proper shoes (no flip-flops, 
thongs, or open-toed sandals) are required.  No smoking in building.  
Smoking shall be permitted in designated areas only.  Smoking allowed 
outside as long as butts, wrappers, packages, etc., are policed daily.  The 
contractor shall ensure that all lunch and breaktime debris are contained,  
removed from the site at the end of each period and properly disposed of as 
specified.  No item(s) in  occupied building is to be used, i.e., 
telephone, brooms, etc. The contractor  shall confine his personnel to the 
area within which the work is being  performed (if work is in the kitchen, 
confine personnel to that area).  Bathrooms are not to be used in occupied 
buildings. Profanity is strictly forbidden.  The utmost courtesy shall be 
extended to building occupants at all times.  Conversation with occupants 
should be limited to and pertain to business at hand.  Only necessary 
company operational vehicles shall be driven  to project site.  All 
privately owned vehicles shall be parked at contractor's  storage area.  
Streets and driveways shall be left free at all times.  Lights  and air 
conditioners shall be turned off, doors and windows shut and locked  after 
work in empty buildings.

3.1.6   Storing Materials

All debris, tools, supplies, etc., shall be removed or stored in such a 
manner as not to interfere with the use of the facility.

3.1.7   Work Hours

[AM #0001] Work at Laurel Bay Schools shall be performed during the hours 
of 3:00 p.m. to 11:00 p.m. Monday thru Friday when school is in session.  
When school is not in session, all work shall be done during the hours of 
7:30 a.m. to 4:00 p.m., Monday thru Friday.

3.1.8   Lock-in/Tag-out for Safety  

The Contractor shall use a locking device that secures a valve or lever in 
the "off" position when a repair, inspection, or construction or new 
installation is required and also to clean or move any equipment.  Making 
any exception to this rule could result in serious injury and death.

3.1.8.1   Lock-out  

Blocking the flow of energy from the power source to the equipment - and 
keeping it blocked out - is called a lock-out system.  A locking device is 
usually a key or combination lock arrangement.

3.1.8.2   Tag-out  
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Tag-out means placing a tag on the power source to warn co-workers or 
others not to turn the power on.  The information on the tag shall include 
the name of personnel who put it there, the date, time the work begins, and 
type of work to be performed.

3.1.8.3   Basic Rules  

Before shut down, the Contractor shall ensure that authorized employees 
know the type, magnitude, and hazards of the energy to be controlled; and 
shall verify the method or means of the system.  He shall inform all 
affected employees of the lockout.  The equipment shall be turned off, and 
the Contractor shall lockout energy sources and tag-out at the disconnect 
point.  Any stored or residual energy may be released at that time so the 
equipment can  be tested.  The Contractor shall restore energy safely.

3.1.9   ENVIRONMENTAL ISSUES

3.1.9.1   Spill Containment

If hazardous chemicals or POL spills occur at the job site, the contractor 
will contain the spill with contractor furnished spill kit materials.  
While the spill is being contained, the Laurel Bay Fire Department and then 
the PW Environmental Division shall be notified immediately.  The 
containing and notification of the spill should happen simultaneously.

3.1.9.2   Hazardous Chemicals

The Emergency Planning and Community Right-To-Know Act (EPCRA) requires 
that site specific information concerning hazardous chemicals use and 
releases be provided.  The Contractor is required to maintain an inventory 
of hazardous materials.  This inventory will be provided to Public Works 
(PW) Environmental Division prior to receipt of final payment.

3.1.9.3   Inventories

Inventories of hazardous substances listed in the Act shall include 
quantities received, amount used, and quantities turned in for disposal.  
The amount that is not accounted for will be considered as quantities that 
were released to the environment.  Based on this new requirement it is 
imperative that strict inventory controls be placed on hazardous substances 
that are being used on Laurel Bay.  Questions in reference to the EPCRA can 
be directed to the ROICC's representative.

3.2   SCHEDULE OF WORK  

The contractor shall note the following conditions:

3.2.1   Notification

The contractor shall coordinate all his work and scheduling with the 
Resident Officer in Charge of Construction.  The contractor shall notify 
the Resident Officer in Charge of Construction and the occupant a minimum 
of seventy-two  (72) hours in advance of commencing work.

3.3   SUBMITTALS AND SAMPLES

3.3.1   Submittals
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Six (6) copies of all Government Approval (GA) submittals shall be provided 
for materials indicated on the drawings or specified herein.  These copies 
shall be separated and mailed to the addresses as indicated below:

      Four copies:  The ROICC Name and address to be determined at the 
pre-work conference
      One copy for information/record:   Directorate of Contracting      
      One copy for information/record:   Parkhill, Smith & Cooper, Inc.; Mike 
Cartwright, P.E.; 4010 Avenue R.; Lubbock, Texas 79412

3.3.1.1   Substitutions

If the contractor chooses items or equipment other than ones referenced on 
the drawings, he shall submit illustrations, schedules, performance charts, 
instructions, brochures, diagrams and other information of his "equal" and 
the ones referenced.  These materials will be used for comparison purposes 
in determining the acceptability of the "equal" unit.  The ROICC reserves 
the right to request samples of "or equal" items when the information 
submitted for comparison is inadequate in determining acceptability.  The 
contractor is required to obtain approval for all items, regardless of 
whether identical to the ones referenced in the contract documents or a 
substituted "equal".

3.3.2   Asbestos Containing Materials

The contractor shall submit an individual certification from the 
manufacturer that each and every material component used in this project is 
100% asbestos-free.

3.3.3   Color Samples

The contractor shall review the contract specifications and all submittals 
for sections that require color selections shall be submitted at one time.  
(i.e. paint, etc.).  Color samples submitted separately will not be 
reviewed until all required samples are received. 

3.3.4   Operation & Maintenance Manuals

Contractor shall submit five (5) copies of bound instructions covering 
operation and maintenance of all major items of equipment prior to 
acceptance of work.  Instructions shall be in hardcover 3-ring binder with 
contract number,  project number, building number, project title and 
contractor's name, address and telephone number on the binding and the 
front cover.  A table of contents and a list of equipment in place (Form 
MOB 897 available from Contracting Officer's Representative) shall be 
submitted within the O & M manual showing:

          Number of each unit
          Item and type
          Size or capacity
          Manufacturer
          Cost or Value

The operation and maintenance manuals shall also contain the following:

a.  Complete list of subcontractors noting item of work, 
subcontractors name, address, telephone number, and the name of 
the person to contact.
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b.  Color Schedules.  Schedules shall include, for each material, 
manufacturer's name and address, color and color number.

c.  Manufacturer's recommendations for operations and maintenance of 
all fixtures, equipment, and systems including charts, diagrams, 
performance curves, catalog data and maintenance manuals.

3.4   AS-BUILTS  

The Contractor shall furnish a copy of reproducible marked-up as-built 
drawings to the ROICC prior to receipt of final payment.  These as-builts 
shall show any deviations to the drawings, including any modifications/ 
change-orders which were issued by the Government during the Contract.

3.5   Tests

3.5.1   Testing Procedure

The contractor shall perform tests specified or required to verify that 
control measures are adequate to provide a product which conforms to 
contract requirements.  The contractor shall procure the services of an 
industry recognized testing laboratory or he may establish an approved 
testing laboratory at the project site.  A list of tests which the 
contractor understands he is to perform shall be furnished as a part of the 
CQC plan to the Contracting Officer.  The list shall give the test name, 
specification paragraph containing the test requirements, and the personnel 
and laboratory responsible for each type of test.  The contractor shall 
perform the following activities and record and provide the following data:

a.  Verify that testing procedures comply with contract requirements.

b.  Verify that facilities and testing equipment are available and 
comply with testing standards.

c.  Check test instrument calibration data against certified standards.

d.  Verify that recording forms, including all of the test 
documentation requirements, have been prepared.

3.6   Completion Inspection

At the completion of all work or any increment thereof established by a 
completion time stated in the paragraph entitled COMMENCEMENT, PROSECUTION 
& COMPLETION OF WORK or stated elsewhere in the specifications, the CQC 
System Manager shall conduct a completion inspection of the work and 
develop a punch list of items which do not conform to the approved plans 
and specifications.  Such a list shall be included in the CQC documentation 
and shall include the estimated date by which the deficiencies will be 
corrected.  The CQC System Manager or his staff shall make a second 
completion inspection to ascertain that all deficiencies have been 
corrected and so notify the Contracting Officer's Representative.  The 
completion inspection and any deficiency corrections required by this 
paragraph will be accomplished within the time stated for completion of the 
entire work or any particular increment thereof if the project is divided 
into increments by separate completion dates.

3.7   Documentation

3.7.1   QC Records
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The contractor shall maintain current records of quality control 
operations, activities, and tests performed including the work of suppliers 
and subcontractors.  These records shall be on an acceptable form and 
indicate a description of trades working on the project, the numbers of 
personnel working, the weather conditions encountered, any delays 
encountered, and acknowledgment of deficiencies noted along with the 
corrective actions taken on current and previous deficiencies.  A typical 
contractor quality control report form is at paragraph 8.9.4.  In addition, 
these records shall include factual evidence that required activities or 
tests have been performed, including but not limited to the following:

a.  Type and number of control activities and test involved.

b.  Results of control activities or tests.

c.  Nature of defects, causes for rejection and similar actions.

d.  Proposed remedial action.

e.  Corrective actions taken.

3.7.2   Notification of Noncompliance

The Contracting Officer will notify the contractor of any noncompliance 
with the foregoing requirements.  The contractor shall, after receipt of 
such notice, immediately take corrective action.  Such notice, when 
delivered to the contractor or his representative at the site of the work, 
shall be deemed sufficient for the purpose of notification. If the 
contractor fails or refuses to comply promptly, the Contracting Officer may 
issue an order stopping all or part of the work until satisfactory 
corrective action has been taken.  No part of the time lost due to any such 
stop work orders shall be made the subject of claim for extension of time 
or for excess costs or damages by the contractor.

   ENVIRONMENT CONTRACT CONCERNS

I.   CLEAN AIR ACT
   A.    TITLE III
      1.   Hazardous air pollutants must be identified from process.
      2.   Inventories, controls, permits, changes to Ft Knox's permit 
         and sources are concerns.
   B.   TITLE V
      1.   Construction and operating permits (added or changed equip.) 
          Boilers, fuel burning equipment, petroleum and storage tanks, open 
burning, paint booths, hot water heaters, high pressure washers, are typical 
examples of regulated items.
      2.   Inventories, controls, permit changes are areas of concern.
      3.   No equipment is to be constructed or installed prior to receiving 
the construction permit or modification to the TITLE V Permit.
   C.   TITLE VI
      1.   Ozone depleting substances (no class 1's, less than 0.05 odp)
      2.   Certification, work practices, and recovery equipment, etc
   D.   SIGNIFICANT LEAD TIME IS INVOLVED IN CLEAN AIR ACT PERMITTING!!!

II.   CLEAN WATER ACT
   A.   Permits to modify sewer collection system (state approval)
   B.   Pretreatment of discharges to sanitary sewer (industrial)
   C.   Permits to tie onto the sewer system through PWBC O&M
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   D.   No floor drains allowed
   E.   ABOVE GROUND STORAGE TANKS   
      1.   Secondary containment design
      2.   Tank bottom water treatment/management
      3.   Air permits required?
   F.   STORM WATER
      1.   CONSTRUCTION SITE STORMWATER
         a)   Site specific plan meeting regulatory requirements
         b)   Notice of intent filed w/ state
         c)   Implement and maintain the practices throughout the entire 
            life of the construction project
      2.   INDUSTRIAL ACTIVITIES
         a)   Site Specific Plan IAW Ft Knox's SWPPP
         b)   Basic and advance best management practices to meet             
discharge requirements
   G.   SINKHOLES (CONSTRUCTION SITES AND SUBSEQUENT OPERATIONS)
      1.   TN CLASS V INJECTION WELL RULES
         a)   Permits, discharge, closure for construction
         b)   Site specific plan to control runoff quality during and 
            after construction

III.   SOLID WASTE DISPOSAL PRACTICES
   (included in Section 02050 DEMOLITION to be edited according to project    
requirements)
   A.   The designer may designate that some items in a building may be       
salvaged for the government.  A Preliminary Assessment Screening (PAS) is 
required to transfer real property to anyone other than the government; 
therefore, no salvage operations can take place for the contractor or his 
representatives.  The designer shall contact PWBC Environmental Division for 
instructions.

IV.   FEDERAL INSECTICIDE FUNGICIDE RODENTICIDE ACT (FIFRA)
        -- End of Section --
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SECTION 01110

SUMMARY OF WORK
01/99

AM #0001

PART 1   GENERAL

1.1   WORK COVERED BY CONTRACT DOCUMENTS

1.1.1   Project Description

The work includes Local Area Network in School No. 1 and School No. 2 and 
incidental related work.

1.1.2   Location

The work shall be located at the Laurel Bay Housing Area, Laurel Bay 
Schools, approximately as indicated.  The exact location will be shown by 
the Contracting Officer.

1.2   EXISTING WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation, 
Structures, Equipment, Utilities, and Improvements":

a.  Remove or alter existing work in such a manner as to prevent 
injury or damage to any portions of the existing work which remain.

b.  Repair or replace portions of existing work which have been 
altered during construction operations to match existing or 
adjoining work, as approved by the Contracting Officer.  At the 
completion of operations, existing work shall be in a condition 
equal to or better than that which existed before new work started.

1.3   LOCATION OF UNDERGROUND FACILITIES

Obtain digging permits prior to start of excavation by contacting the 
Contracting Officer 15 calendar days in advance.  Verify the elevations of 
existing piping, utilities, and any type of underground obstruction not 
indicated or specified to be removed but indicated in locations to be 
traversed by piping, ducts, and other work to be installed.  

1.3.1   Notification Prior to Excavation

Notify the Contracting Officer at least 48 hours prior to starting 
excavation work.

1.4   GOVERNMENT-FURNISHED MATERIAL AND EQUIPMENT

1.4.1   Delivery Schedule

[AM #0001] Delete Paragraph.

PART 2   PRODUCTS

Not used.
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PART 3   EXECUTION

Not used.

       -- End of Section --
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SECTION 01200

PROJECT MEETINGS
02/97

AM #0001

PART 1 - GENERAL

1.1   PRECONSTRUCTION CONFERENCE

Approximately three weeks after award of the contract and prior to the 
start of any construction work an authorized representative of the 
Contracting Officer will schedule and conduct a preconstruction conference. 
 The Contractor's Project Manager, Superintendent and his Quality Control 
Manager will attend this meeting.  The Contractor is encouraged to have an 
officer of his company and representation from his sub-contractors at this 
conference.  This conference will be held at the location specified by the 
Contracting Officer's authorized representative.

1.1.1   Start of Construction Work  

If the Contractor has submitted the Accident Prevention (Safety) Plan, 
Quality Control Plan, and Environmental Protection Plan for review prior to 
this meeting, these may be accepted in toto or accepted with comments at 
the conference.  Construction work will not proceed until after this 
meeting has been held, these three plans noted above have been accepted and 
the Notice to Proceed has been received and acknowledged by the Contractor.

1.2   PROGRESS MEETINGS

[AM #0001] Progress meetings to include the Contractor, the Contracting 
Officer, and one representative of the school system shall be held weekly.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION (NOT APPLICABLE)

        -- End of Section --
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SECTION 09510

ACOUSTICAL CEILINGS
08/96

AM #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 635 (1995) Manufacture, Performance, and 
Testing of Metal Suspension Systems for 
Acoustical Tile and Lay-In Panel Ceilings

ASTM C 636 (1996) Installation of Metal Ceiling 
Suspension Systems for Acoustical Tile and 
Lay-In Panels 

ASTM E 1264 (1990) Standard Classification for 
Acoustical Ceiling Products 

1.2   GENERAL REQUIREMENTS

Existing acoustical treatment shall consist of sound controlling units 
mechanically mounted on a ceiling suspension system.  The replacement unit 
size, texture, finish, and color shall match existing.  It is anticipated 
that during the course of performing the work at this project, some of the 
ceiling panels and grid will be damaged.  Damaged panels and grid shall be 
replaced in conformance with this section.

1.3   DELIVERY AND STORAGE

Materials shall be delivered to the site in the manufacturer's original 
unopened containers with brand name and type clearly marked.  Materials 
shall be carefully handled and stored in dry, watertight enclosures. 
Immediately before installation, acoustical units shall be stored for not 
less than 24 hours at the same temperature and relative humidity as the 
space where they will be installed in order to assure proper temperature 
and moisture acclimation.

1.4   ENVIRONMENTAL REQUIREMENTS

A uniform temperature of not less than  60 degrees F nor more than  85 
degrees F and a relative humidity of not more than 70 percent shall be 
maintained before, during, and after installation of acoustical units.

1.5   SCHEDULING

Interior finish work such as plastering, concrete and terrazzo work shall 
be complete and dry before installation.  Mechanical, electrical, and other 
work above the ceiling line shall be completed and heating, ventilating, 
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and air conditioning systems shall be installed and operating in order to 
maintain temperature and humidity requirements.

1.6   WARRANTY

Manufacturer's standard performance guarantees or warranties that extend 
beyond a one year period shall be provided.

PART 2   PRODUCTS

2.1   ACOUSTICAL UNITS

Acoustical units shall conform to ASTM E 1264, Class A, and the following 
requirements:

2.1.1   Units for Exposed-Grid System A

Type:  III (mineral fiber with a finish to match existing).

2.2   SUSPENSION SYSTEM

New suspension system components shall match existing standard exposed 
width flange, and shall conform to ASTM C 635 for intermediate-duty 
systems.  Surfaces exposed to view shall be aluminum or steel with a 
factory-applied white baked-enamel finish.  Wall molding shall have a 
flange of not less than  15/16 inch.  

2.3   HANGERS

Hangers shall be galvanized steel wire [AM #0001] conforming to ASTM A 641, 
Class 3 zinc coated and be a minimum of No. 12 gage wire.  Hangers and 
attachment shall support a minimum  300 pound ultimate vertical load 
without failure of supporting material or attachment.

2.4   FINISHES

Acoustical units and suspension system members shall have manufacturer's 
standard textures, patterns and finishes as specified.  Ceiling suspension 
system components shall be treated to inhibit corrosion.

PART 3   EXECUTION

3.1   INSTALLATION

Acoustical work shall be provided complete with necessary fastenings, 
clips, and other accessories required for a complete installation. 
Mechanical fastenings shall not be exposed in the finished work.  Hangers 
shall be laid out for each individual room or space.  Hangers shall be 
placed to support framing around beams, ducts, columns, grilles, and other 
penetrations through ceilings.  Main runners and carrying channels shall be 
kept clear of abutting walls and partitions.  At least two main runners 
shall be provided for each ceiling span.  Wherever required to bypass an 
object with the hanger wires, a subsuspension system shall be installed, so 
that all hanger wires will be plumb.

3.1.1   Suspension System

Suspension system shall be installed in accordance with ASTM C 636 and as 
specified herein.  There shall be no hanger wires or other loads suspended 
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from underside of steel decking.

3.1.1.1   Plumb Hangers

Hangers shall be plumb and shall not press against insulation covering 
ducts and pipes.

3.1.1.2   Splayed Hangers

Where hangers must be splayed (sloped or slanted) around obstructions, the 
resulting horizontal force shall be offset by bracing, countersplaying, or 
other acceptable means.

3.1.2   Wall Molding

Wall molding shall be provided where ceilings abut vertical surfaces.  Wall 
molding shall be secured not more than  3 inches from ends of each length 
and not more than  16 inches on centers between end fastenings.  Wall 
molding springs shall be provided at each acoustical unit in semi-exposed 
or concealed systems.

3.1.3   Acoustical Units

Acoustical units shall be installed in accordance with the approved 
installation instructions of the manufacturer.  Edges of acoustical units 
shall be in close contact with metal supports, with each other, and in true 
alignment.  Acoustical units shall be arranged so that units less than 
one-half width are minimized.  Units in exposed-grid system shall be held 
in place with manufacturer's standard hold-down clips, if units weigh less 
than  1 psf or if required for fire resistance rating.

3.2   CLEANING

Following installation, dirty or discolored surfaces of acoustical units 
shall be cleaned and left free from defects.  Units that are damaged or 
improperly installed shall be removed and new units provided as directed.

        -- End of Section --
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SECTION 15653

AIR-CONDITIONING SYSTEM (UNITARY TYPE)
09/93

AM #0001

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 210/240 (1989) Unitary Air-Conditioning and 
Air-Source Heat Pump Equipment

ARI 270 (1984) Sound Rating of Outdoor Unitary 
Equipment

 
ARI 460 (1994) Remote Mechanical-Draft Air-Cooled 

Refrigerant Condensers

ARI 490 (1989) Remote Mechanical-Draft Evaporative 
Refrigerant Condensers

ARI 495 (1993) Refrigerant Liquid Receivers

ARI 700 (1993) Specifications for Fluorocarbon and 
Other Refrigerants

ARI 710 (1986) Liquid-Line Driers

ARI 720 (1988) Refrigerant Access Valves and Hose 
Connectors

ARI 750 (1987) Thermostatic Refrigerant Expansion 
Valves

ARI 760 (1987) Solenoid Valves for Use with 
Volatile Refrigerants

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A13.1 (1981; R 1993) Scheme for the 
Identification of Piping Systems

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1995a) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated Welded and Seamless

ASTM A 123 (1989a) Zinc (Hot-Dip Galvanized) Coatings 
on Iron and Steel Products
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ASTM A 153 (1996) Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware

ASTM A 307 (1994) Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength

ASTM A 653 (1995) Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process

ASTM B 117 (1994) Operating Salt Spray (Fog) Testing 
Apparatus

ASTM B 280 (1993a) Seamless Copper Tube for Air 
Conditioning and Refrigeration Field 
Service

ASTM C 1071 (1991) Thermal and Acoustical Insulation 
(Glass Fiber, Duct Lining Material)

ASTM D 520 (1984; R 1989) Zinc Dust Pigment

ASTM D 3308 (1991a) PTFE Resin Skived Tape

ASTM E 437 (1992) Industrial Wire Cloth and Screens 
(Square Opening Series)

ASTM F 104 (1993) Nonmetallic Gasket Materials

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING 
               ENGINEERS (ASHRAE)

ASHRAE 15 (1994) Safety Code for Mechanical 
Refrigeration

ASHRAE 34 (1994) Number Designation and Safety 
Classification of Refrigerants

ASHRAE 52.1 (1992) Gravimetric and Dust-Spot 
Procedures for Testing Air-Cleaning 
Devices Used in General Ventilation for 
Removing Particulate Matter

ASHRAE 64 (1989) Methods of Testing Remote 
Mechanical-Draft Evaporative Refrigerant 
Condensers

ASHRAE 127 (1988) Method of Testing for Rating 
Computer and Data Processing Room Unitary 
Air-Conditioners

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B31.1 (1992; B31.1a; B31.1b; B31.1c) Power Piping

ASME B31.5 (1992; B31.5a) Refrigeration Piping

ASME BPV VIII Div 1 (1995; Addenda Dec 1995) Boiler and 
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Pressure Vessel Code; Section VIII, 
Pressure Vessels Division 1 - Basic 
Coverage

ASME BPV IX (1995; Addenda Dec 1995) Boiler and 
Pressure Vessel Code; Section IX, Welding 
and Brazing Qualifications

AMERICAN WELDING SOCIETY (AWS)

AWS-01 (1991) Brazing Handbook

AWS A5.8 (1992) Filler Metals for Brazing and Braze 
Welding

ASSOCIATION OF HOME APPLIANCE MANUFACTURERS (AHAM)

AHAM-01 (1994) Directory of Certified Room Air 
Conditioners

EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)

EJMA-01 (1993) EJMA Standards

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS 
INDUSTRY (MSS)

MSS SP-58 (1993) Pipe Hangers and Supports - 
Materials, Design and Manufacture

MSS SP-69 (1991) Pipe Hangers and Supports - 
Selection and Application

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 6 (1993) Enclosures for Industrial Control 
and Systems

NEMA MG 1 (1993; Rev 1-1993) Motors and Generators

NEMA MG 2 (1989; Rev 1) Safety Standard for 
Construction and Guide for Selection, 
Installation, and Use of Electric Motors 
and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1996) National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL-01 (1996; Supple) Building Materials Directory

UL-03 (1996) Electrical Construction Materials 
Directory

UL-05 (1996; Supple) Fire Resistance Directory
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UL 181 (1996; Rev Oct 1996) Factory-Made Air Ducts 
and Air Connectors

UL 207 (1993; Rev thru Mar 1995) 
Refrigerant-Containing Components and 
Accessories, Nonelectrical

UL 214 (1993) Tests for Flame-Propagation of 
Fabrics and Films

UL 484 (1993; Rev thru Aug 1996) Room Air 
Conditioners

UL 555 (1995) Fire Dampers

UL 586 (1990; Rev Apr 1995) High Efficiency, 
Particulate, Air Filter Units

UL 723 (1996) Test for Surface Burning 
Characteristics of Building Materials

UL 900 (1994) Test Performance of Air Filter Units

UL 1995 (1995) Heating and Cooling Equipment

1.2   SUBMITTALS

Government approval is required for submittals with a "GA" designation; 
submittals having an "FIO" designation are for information only.  The 
following shall be submitted in accordance with Section 01330 SUBMITTAL 
PROCEDURES:

SD-01 Data

Air-Conditioning System; GA.

Manufacturer's standard catalog data, prior to the purchase or installation 
of a particular component, shall be highlighted to show brand name, model 
number, size, options, performance charts and curves, etc. in sufficient 
detail to demonstrate compliance with contract requirements.  Data shall be 
submitted for each specified component.  Data shall include manufacturer's 
recommended installation instructions and procedures.  If vibration 
isolation is specified for a unit, vibration isolator literature shall be 
included containing catalog cuts and certification that the isolation 
characteristics of the isolators provided meet the manufacturer's 
recommendations.

Spare Parts Data; F10.

Spare parts data for each different item of equipment specified, after 
approval of detail drawings and not later than 2 months prior to the date 
of beneficial occupancy.  The data shall include a complete list of parts 
and supplies, with current unit prices and source of supply, a recommended 
spare parts list for 1 year of operation, and a list of the parts 
recommended by the manufacturer to be replaced on a routine basis.

SD-04 Drawings
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Air-Conditioning System; GA.

Drawings shall provide adequate detail to demonstrate compliance with 
contract requirements.  Drawings shall consist of:

(1)  Equipment layouts which identify assembly and installation 
details.

(2)  Piping layouts which identify valves and fittings.

(3)  Plans and elevations which identify clearances required for 
maintenance and operation.

(4)  Wiring diagrams which identify each component individually and 
interconnected or interlocked relationships between components.

(5)  Foundation drawings, bolt-setting information, and foundation 
bolts prior to concrete foundation construction for equipment 
indicated or required to have concrete foundations.

(6)  Details, if piping and equipment are to be supported other than 
as indicated, which include loadings and type of frames, brackets, 
stanchions, or other supports.

(7)  Automatic temperature control diagrams and control sequences.

(8)  Installation details which includes the amount of factory set 
superheat and corresponding refrigerant pressure/temperature.

SD-06 Instructions

Framed Instructions; FIO.

Framed instructions for posting, at least 2 weeks prior to construction 
completion.

SD-07 Schedules

Tests; FIO.

A letter, at least 10 working days in advance of each tests, advising the 
Contracting Officer of the test.  Individual letters shall be submitted for 
the condenser water system, refrigerant system, ductwork leak tests, 
cooling tower tests, condenser water quality tests, and the system 
performance tests.  Each letter shall identify the date, time, and location 
for each test.

Demonstrations; GA.

A letter, at least 14 working days prior to the date of the proposed 
training course, which identifies the date, time, and location for the 
training.

SD-08 Statements

Qualifications; GA.

A letter listing the qualifying procedures for each welder.  The letter 
shall include supporting data such as test procedures used, what was tested 
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etc., and a list of the names of qualified welders and their identification 
symbols.

Verification of Dimensions; FIO.

A letter, at least 2 weeks prior to beginning construction, including the 
date the site was visited, conformation of existing conditions, and any 
discrepancies found.

SD-09 Reports

Tests; GA.

Six copies of each test containing the information described below in bound 
 8-1/2 by 11 inchbooklets.  Individual reports shall be submitted for the 
condenser water system, refrigerant system, ductwork leak tests, and the 
cooling tower tests.

(1)  The date the tests were performed.

(2)  A list of equipment used, with calibration certifications.

(3)  Initial test summaries.

(4)  Repairs/adjustments performed.

(5)  Final test results.

System Performance Tests; GA.

Six copies of the report shall be provided in bound  8-1/2 by 11 inch 
booklets.  The report shall document compliance with the specified 
performance criteria upon completion and testing of the system.  The report 
shall indicate the number of days covered by the tests and any conclusions 
as to the adequacy of the system.  The report shall also include the 
following information and shall be taken at least three different times at 
outside dry-bulb temperatures that are at least  5 degrees F apart:

(1)  Date and outside weather conditions.

(2)  The load on the system based on the following:
(a)  The refrigerant used in the system.
(b)  Condensing temperature and pressure.
(c)  Suction temperature and pressure.
(d)  Ambient, condensing and coolant temperatures
(e)  Running current, voltage and proper phase sequence for each 
phase of all motors.

(3)  The actual on-site setting of operating and safety controls.

(4) Thermostatic expansion valve superheat - value as determined by 
field test

(5)  Subcooling

(6)  High and low refrigerant temperature switch set-points

(7)  Low oil pressure switch set-point
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(8)  Defrost system timer and thermostat set-points

(9)  Moisture content

(10)  Capacity control set-points

(11) Field data and adjustments which affect unit performance and 
energy consumption.

(12) Field adjustments and settings which were not permanently marked 
as an integral part of a device.

Inspections; FIO.

Test report, at the completion of one year of service, in bound  8-1/2 by 
11 inch booklets.  The report shall identify the condition of the 
condenser.  The report shall also include a comparison of the condition of 
the condenser with the manufacturer's recommended operating conditions.

SD-13 Certificates

Air-Conditioning System; FIO.

Where the system, components, or equipment are specified to comply with 
requirements of ARI, ASHRAE, ASME, or UL, proof of such compliance shall be 
provided.  The label or listing of the specified agency shall be acceptable 
evidence.  In lieu of the label or listing, a written certificate from an 
approved, nationally recognized testing organization equipped to perform 
such services, stating that the items have been tested and conform to the 
requirements and testing methods of the specified agency may be submitted.  
When performance requirements of this project's drawings and specifications 
vary from standard ARI rating conditions, computer printouts, catalog, or 
other application data certified by ARI or a nationally recognized 
laboratory as described above shall be included.  If ARI does not have a 
current certification program that encompasses such application data, the 
manufacturer may self certify that his application data complies with 
project performance requirements in accordance with the specified test 
standards.

Service Organizations; FIO.

A certified list of qualified permanent service organizations for support 
of the equipment which includes their addresses and qualifications.  The 
service organizations shall be reasonably convenient to the equipment 
installation and be able to render satisfactory service to the equipment on 
a regular and emergency basis during the warranty period of the contract.

SD-19 Operation and Maintenance Manuals

Operation Manual; FIO.

Six complete copies of an operation manual in bound  8-1/2 by 11 inch 
booklets listing step-by-step procedures required for system startup, 
operation, and shutdown.  The booklets shall include the manufacturer's 
name, model number, and parts list.  The manuals shall include the 
manufacturer's name, model number, service manual, and a brief description 
of all equipment and their basic operating features.

Maintenance Manual; FIO.
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Six complete copies of maintenance manual in bound  8-1/2 by 11 inch 
booklets listing routine maintenance procedures, possible breakdowns and 
repairs, and a trouble shooting guide.  The manuals shall include piping 
and equipment layouts and simplified wiring and control diagrams of the 
system as installed.

1.3   QUALIFICATIONS

Piping shall be welded in accordance with the qualified procedures using 
performance qualified welders and welding operators.  Procedures and 
welders shall be qualified in accordance with ASME BPV IX.  Welding 
procedures qualified by others, and welders and welding operators qualified 
by another employer may be accepted as permitted by ASME B31.1.  The 
Contracting Officer shall be notified 24 hours in advance of tests and the 
tests shall be performed at the work site if practical.  The welder or 
welding operator shall apply his assigned symbol near each weld he makes as 
a permanent record.

1.4   DELIVERY, STORAGE, AND HANDLING

Stored items shall be protected from the weather and contamination.  Proper 
protection and care of all material before, during, and after installation 
shall be the Contractor's responsibility.  Any materials found to be 
damaged shall be replaced at the Contractor's expense.  During 
installation, piping and similar openings shall be capped to keep out dirt 
and other foreign matter.

1.5   PROJECT/SITE CONDITIONS

1.5.1   Verification of Dimensions

The Contractor shall become familiar with all details of the work and 
existing conditions, verify dimensions in the field, and advise the 
Contracting Officer of any discrepancy before performing any work.

1.5.2   Drawings

Because of the small scale of the drawings, it is not possible to indicate 
all offsets, fittings, and accessories that may be required.  The 
Contractor shall carefully investigate the plumbing, fire protection, 
electrical, structural and finish conditions that would affect the work to 
be performed and arrange such work accordingly, furnishing required 
offsets, fittings, and accessories to meet such conditions.  Equipment, 
ductwork, and piping arrangements shall fit into space allotted and allow 
adequate acceptable clearances for installation, replacement, entry, 
servicing, and maintenance.

PART 2   PRODUCTS

2.1   STANDARD PRODUCTS

Materials and equipment shall be standard products of a manufacturer 
regularly engaged in the manufacturing of such products, which are of a 
similar material, design and workmanship.  The standard products shall have 
been in satisfactory commercial or industrial use for 2 years prior to bid 
opening.  The 2 year use shall include applications of equipment and 
materials under similar circumstances and of similar size.  The 2 years 
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experience shall be satisfactorily completed by a product which has been 
sold or is offered for sale on the commercial market through 
advertisements, manufacturer's catalogs, or brochures.  Products having 
less than a 2 year field service record shall be acceptable if a certified 
record of satisfactory field operation, for not less than 6000 hours 
exclusive of the manufacturer's factory tests, can be shown.  Products 
shall be supported by a service organization.  System components shall be 
environmentally suitable for the indicated locations.

2.2   NAMEPLATES

Major equipment including compressors, condensers, receivers, heat 
exchanges, fans, cooling towers, pumps and motors shall have the 
manufacturer's name, address, type or style, model or serial number, and 
catalog number on a plate secured to the item of equipment.  Plates shall 
be durable and legible throughout equipment life and made of anodized 
aluminum.  Plates shall be fixed in prominent locations with nonferrous 
screws or bolts.

2.3   ELECTRICAL WORK

Electrical equipment, motors, motor efficiencies, and wiring shall be in 
accordance with Section 16415 ELECTRICAL WORK, INTERIOR.  Electrical motor 
driven equipment specified shall be provided complete with motors, motor 
starters, and controls.  Electrical characteristics shall be as shown, and 
unless otherwise indicated, all motors of  1 horsepower and above with 
open, dripproof, totally enclosed, or explosion proof fan cooled 
enclosures, shall be high efficiency type.  Field wiring shall be in 
accordance with manufacturer's instructions.  Each motor shall conform to 
NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive the equipment at 
the specified capacity without exceeding the nameplate rating of the motor. 
 Motors shall be continuous duty with the enclosure specified.  Motor 
starters shall be provided complete with thermal overload protection and 
other appurtenances necessary for the motor control indicated.  Motors 
shall be furnished with a magnetic across-the-line or reduced voltage type 
starter as required by the manufacturer.  Motor duty requirements shall 
allow for maximum frequency start-stop operation and minimum encountered 
interval between start and stop.  Motors shall be sized for the applicable 
loads.  Motor torque shall be capable of accelerating the connected load 
within 20 seconds with 80 percent of the rated voltage maintained at motor 
terminals during one starting period.  Motor bearings shall be fitted with 
grease supply fittings and grease relief to outside of enclosure.  Manual 
or automatic control and protective or signal devices required for the 
operation specified and any control wiring required for controls and 
devices specified, but not shown, shall be provided.

2.4   MISCELLANEOUS MATERIALS

2.4.1   Gaskets

Gaskets shall conform to ASTM F 104 - classification for compressed sheet 
with nitrile binder and acrylic fibers for maximum  700 degrees F service.

2.4.2   Bolts and Nuts

Bolts and nuts, except as required for piping applications, shall be in 
accordance with ASTM A 307.  The bolt head shall be marked to identify the 
manufacturer and the standard with which the bolt complies in accordance 
with ASTM A 307.
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2.4.3   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69.

2.4.4   Bird Screen

Screen shall be in accordance with ASTM E 437, Type 1, Class 1, 2 by 2 
mesh,  0.063 inch diameter aluminum wire or  0.031 inch diameter stainless 
steel wire.

2.5   AIR-CONDITIONERS FOR ELECTRONIC DATA PROCESSING (EDP) SPACES

Unit shall be an air-cooled self-contained type air-conditioning unit.  
Unit shall be a packaged unit with an internal split-system with a remote 
condensing unit.  Unit shall be designed and constructed for automatic 
control of space conditions.  Unit shall be in accordance with ASHRAE 127 
and UL 1995.  Unit shall be rated in accordance with ARI 210/240.  ARI 
certification is not required.  The system shall be designed and 
constructed for maximum reliability and ease of maintenance.  Necessary 
redundancy, access to refrigeration circuits, means of troubleshooting, and 
malfunction alarms shall be provided.  Unit shall be provided with 
necessary fans, air filters, coil frost protection, liquid receiver, 
supplemental heat, and cabinet construction as specified in paragraph 
"System Components".  Evaporator or supply fans shall be double-width, 
double inlet, forward curved centrifugal scroll type.  Condenser or outdoor 
fans shall be manufacturer's standard for unit specified and may be either 
propeller or centrifugal scroll type.  Fan and condenser motors shall have 
open enclosures.  Remote unit shall be as specified in paragraph REMOTE 
CONDENSER/CONDENSING UNIT.

2.5.1   Air-to-Refrigerant Coils

Evaporator and condenser coils shall have copper or aluminum tubes of 3/8 
inch minimum diameter with copper or aluminum fins that are mechanically 
bonded or soldered to the tubes.  Casing shall be galvanized steel or 
aluminum.  Contact of dissimilar metals shall be avoided.  Coils shall be 
tested in accordance with ASHRAE 15 at the factory and be suitable for the 
working pressure of the installed system.  Each coil shall be dehydrated 
and sealed after testing and prior to evaluation and charging.  Each unit 
shall be provided with a factory operating charge of refrigerant and oil or 
a holding charge.  Units shipped with a holding charge shall be field 
charged.  Separate expansion devices shall be provided for each compressor 
circuit.

2.5.2   Compressor

Compressor shall be direct drive, semi-hermetic or hermetic reciprocating, 
or scroll type capable of operating at partial load conditions.  Compressor 
shall be capable of continuous operation down to the lowest step of 
unloading as specified.  If standard with the manufacturer, two or more 
compressors may be used in lieu of a single compressor with unloading 
capabilities, in which case the compressors will operate in sequence, and 
each compressor shall have an independent refrigeration circuit through the 
condenser and evaporator.  Each compressor shall start in the unloaded 
position.  Each compressor shall be provided with vibration isolators, 
crankcase heater, thermal overloads, and high and low pressure safety 
cutoffs and protection against short cycling.
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2.5.3   Refrigeration Circuit

Refrigerant-containing components shall comply with ASHRAE 15 and be 
factory tested, cleaned, dehydrated, charged, and sealed.  Refrigerant 
charging valves and connections, and pumpdown valves shall be provided for 
each circuit.  Filter-drier shall be provided in each liquid line and be 
reversible-flow type.  Refrigerant flow control devices shall be an 
adjustable superheat thermostatic expansion valve with external equalizer 
matched to coil, capillary or thermostatic control, and a pilot solenoid 
controlled, leak-tight, four-way refrigerant flow reversing valve.  A 
refrigerant suction line thermostatic control shall be provided to prevent 
freeze-up in event of loss of water flow during heating cycle.

2.5.4   Unit Controls

A unit's basic functions and space ambient conditions shall be controllable 
at one station.

2.5.4.1   Externally Accessible Controls

The following controls shall be externally accessible:

a.  Start and stop total system functions.

b.  Audible alarm silence.

c.  Main power disconnect.

2.5.4.2   Status Indicators

The following status indicators shall be externally visible:

a.  Power On.

b.  System On.

c.  Malfunction.

d.  Provision for remote alarm status indication.

2.5.4.3   Alarmed Conditions

The following system status conditions shall be both audibly and visually 
alarmed:

a.  Loss of air flow.

b.  Dirty filters.

c.  Compressor overload or lock-out compressor high head pressure and 
low suction pressure.

d.  High and low room temperature.

e.  High humidity alarm at 60 percent relative humidity.

2.5.4.4   Space Temperature

Space temperature shall be controlled within plus or minus 1 degree F of 
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the set point over a range of  60 to 90 degrees F.  Space relative humidity 
shall be controlled within plus or minus 5 percent of the set point over a 
range of 20 to 80 percent with a set point of 50 percent.

2.5.4.5   Safety Controls

Safety controls shall include the following:

a.  Fused, unfused or line-break circuit breaker disconnects, as 
indicated or required.

b.  Automatic pump-out or pump-down liquid flooding controls.

c.  High refrigerant pressure cutout.

d.  Low refrigerant pressure cutout where automatic pump-down is not 
provided.

e.  Accessible hermetic and open compressor low oil pressure cutout.

f.  Elapsed time meter for each compressor where load equalization is 
not incorporated.

g.  Lead and lag compressor selector switch, when compatible with 
system.

2.5.5   Cabinet Construction

Cabinet shall be totally enclosed for installation in ceiling.  Enclosure 
surfaces shall be pulsation free, with hinged and removable doors and 
panels for vertical side or front access to unit components.  Routine 
maintenance access to compressor and system control components shall be 
possible without unit shut-down. Enclosure surfaces shall be thermally and 
acoustically insulated.  Interior baffle and compartment surfaces shall be 
galvanized steel.  Drain pans shall collect all condensate and be steel 
with external insulation as required.  Surface mounting steel pads and 
vibration isolating pads shall be provided.  Enclosure surfaces shall be 
prepared, primed and finished.  Paint and finishes shall comply with the 
requirements specified in paragraph "Factory Coating".  Cabinets shall be 
fitted with integral or separable, adjustable and lockable jacks to support 
the units from the structural slab at the raised-floor elevation.

2.6   EQUIPMENT EFFICIENCY

Unit shall have an efficiency as indicated on the drawings.

2.7   REMOTE CONDENSER OR CONDENSING UNIT

Units with capacities less than 135,000 Btuh shall produce a maximum ARI 
sound rating of 8 bels when rated in accordance with ARI 270.  Each remote 
condenser coil shall be fitted with a manual isolation valve and an access 
valve on the coil side.  Saturated refrigerant condensing temperature shall 
not exceed  120 degrees F at  105 degrees F.  Unit shall be provided with 
low ambient condenser controls to ensure proper operation in an ambient 
temperature of 0 degrees F.  Fan and cabinet construction shall be provided 
as specified in paragraph "System Components".

2.7.1   Air-Cooled Condenser
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Unit shall be rated in accordance with ARI 460 and conform to the 
requirements of UL 1995.  Unit shall be factory fabricated, tested, 
packaged, and self-contained.  Unit shall be complete with casing, 
propeller or centrifugal type fans, heat rejection coils, connecting piping 
and wiring, and all necessary appurtenances.

2.7.1.1   Connections

Interconnecting refrigeration piping, electrical power, and control wiring 
between the condensing unit and the indoor unit shall be provided as 
required and as indicated.  Electrical and refrigeration piping terminal 
connections between condensing unit and evaporator units shall be provided.

2.7.1.2   Head Pressure Control and Liquid Subcooling

Low ambient control for multi-circuited units serving more than one 
evaporator coil shall provide independent condenser pressure controls for 
each refrigerant circuit.  Controls shall be set to produce a minimum of 95 
degrees F saturated refrigerant condensing temperature.  Unit shall be 
provided with a liquid subcooling circuit which shall ensure proper liquid 
refrigerant flow to the expansion device over the specified application 
range of the condenser.  Unit shall be provide with manufacturer's standard 
liquid subcooling.  Subcooling circuit shall be liquid sealed.

2.7.2   Condensing Coil

Coils shall have [AM #0001] copper or aluminum tubes of  3/8 inch minimum 
diameter with copper or aluminum fins that are mechanically bonded or 
soldered to the tubes.  Casing shall be galvanized steel or aluminum.  [AM 
#0001] Coils shall be protected with a minimum 3 mil thick phenolic or 
vinyl coating.  Contact of dissimilar metals shall be avoided.  Coils shall 
be tested in accordance with ASHRAE 15 at the factory and be suitable for 
the working pressure of the installed system.  Each coil shall be 
dehydrated and sealed after testing and prior to evaluation and charging.  
Each unit shall be provided with a factory operating charge of refrigerant 
and oil or a holding charge.  Unit shipped with a holding charge shall be 
field charged.  Separate expansion devices shall be provided for each 
compressor circuit.

2.7.2.1   Unit Controls

The control system shall be complete with required accessories for 
regulating condenser pressure by fan cycling, solid-state variable fan 
speed, modulating condenser coil or fan dampers, flooding the condenser, or 
a combination of the above.  Unit mounted control panels or enclosures 
shall be constructed in accordance with applicable requirements of NFPA 70 
and housed in NEMA ICS 6, Class 1 or 3A enclosures.  Controls shall include 
control transformer, fan motor starters, time delay start-up, overload 
protective devices, interface with local and remote components, and 
intercomponent wiring to terminal block points.

2.7.3   Evaporative Condenser

Each unit shall be the counter-flow blow-through design, with single-side 
air entry.  The unit shall have fan assemblies built into the unit base, 
with all moving parts factory mounted and aligned.  Primary construction of 
the pan section, the cabinet, etc. shall be not lighter than 16-gauge 
steel, protected against corrosion by a zinc coating.  The zinc coating 
shall conform to ASTM A 153 and ASTM A 123, as applicable and have an extra 
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heavy coating of not less than  2-1/2 ounces per square foot of surface.  
Cut edges shall be given a protective coating of zinc-rich compound.  After 
assembly, the manufacturer's standard zinc chromatized aluminum or epoxy 
paint finish shall be applied to the exterior of the unit.  Unit shall be 
rated in accordance with ARI 490 and tested in accordance with the 
requirements of ASHRAE 64.

2.7.3.1   Pan Section

The pan shall be watertight and be provided with drain, overflow, and 
make-up water connections.  Standard pan accessories shall include circular 
access doors, a lift-out strainer of anti-vortexing design and a brass 
make-up valve with float ball.

2.7.3.2   Fan Section

Fan shall be the propeller type in accordance with paragraph "Fans".  Fan 
and fan motor shall not be located in the discharge airstream of the unit.  
Motors shall have open enclosure and be suitable for the indicated service. 
 The condensing unit design shall prevent water from entering into the fan 
section.

2.7.3.3   Condensing Coil

Coils shall have copper or aluminum tubes of 3/8 inch minimum diameter 
without fins.  Casing shall be galvanized steel or aluminum.  Contact of 
dissimilar metals shall be avoided.  Coils shall be tested in accordance 
with ASHRAE 15 at the factory and be suitable for the working pressure of 
the installed system.  Each coil shall be dehydrated and sealed after 
testing and prior to evaluation and charging.  Each unit shall be provided 
with a factory operating charge of refrigerant and oil or a holding charge. 
 Unit shipped with a holding charge shall be field charged.

2.7.3.4   Unit Controls

The evaporative condenser unit shall be provided with modulating capacity 
control dampers mounted in the discharge of the fan housing.  On a decrease 
in refrigerant discharge pressure the dampers shall modulate to reduce the 
airflow through the evaporative condenser.  Controls shall include a 
proportional acting pressure controller, a control transformer, motor 
actuator with linkages and end switches to cycle fan motor on and off.  
Cycling of a fan motor on and off shall be in accordance with the 
manufacturer.

2.7.4   Compressor

Compressor shall be direct drive, semi-hermetic or hermetic reciprocating, 
or scroll type capable of operating at partial load conditions.  Compressor 
shall be capable of continuous operation down to the lowest step of 
unloading as specified.  If standard with the manufacturer, two or more 
compressors may be used in lieu of a single compressor with unloading 
capabilities, in which case the compressors will operate in sequence, and 
each compressor shall have an independent refrigeration circuit through the 
condenser and evaporator.  Each compressor shall start in the unloaded 
position.  Each compressor shall be provided with vibration isolators, 
crankcase heater, lubrication pump, thermal overloads, and high and low 
pressure safety cutoffs and protection against short cycling.

2.8   SYSTEM COMPONENTS
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2.8.1   Refrigerant and Oil

Refrigerant shall be one of the fluorocarbon gases.  Refrigerants shall 
have number designations and safety classifications in accordance with 
ASHRAE 34.  Refrigerants shall meet the requirements of ARI 700 as a 
minimum.  Refrigerants shall have an Ozone Depletion Potential (ODP) of 
less than or equal to 0.05.  Contractor shall provide and install a 
complete charge of refrigerant for the installed system as recommended by 
the manufacturer.  Except for factory sealed units, two complete charges of 
lubricating oil for each compressor crankcase shall be furnished.  One 
charge shall be used during the system performance testing period.  
Following the satisfactory completion of the performance testing, the oil 
shall be drained and replaced with a second charge.  Lubricating oil shall 
be of a type and grade recommended by the manufacturer for each compressor. 
 Where color leak indicator dye is incorporated, charge shall be in 
accordance with manufacturer's recommendation.

2.8.2   Fans

Fan wheel shafts shall be supported by either maintenance-accessible 
lubricated antifriction block-type bearings, or permanently lubricated ball 
bearings.  Unit fans shall be selected to produce the cfm required at the 
fan total pressure.  Motor starters, if applicable, shall be magnetic 
across-the-line type with a open enclosure.  Thermal overload protection 
shall be of the manual or automatic-reset type.  Fan wheels or propellers 
shall be constructed of aluminum or galvanized steel.  Centrifugal fan 
wheel housings shall be of galvanized steel, and both centrifugal and 
propeller fan casings shall be constructed of aluminum or galvanized steel. 
 Steel elements of fans, except fan shafts, shall be hot-dipped galvanized 
after fabrication or fabricated of mill galvanized steel.  Mill-galvanized 
steel surfaces and edges damaged or cut during fabrication by forming, 
punching, drilling, welding, or cutting shall be recoated with an approved 
zinc-rich compound.  Fan wheels or propellers shall be statically and 
dynamically balanced.  Direct-drive fan motors shall be of the 
multiple-speed variety.  Belt-driven fans shall have adjustable sheaves to 
provide not less than 10 percent fan-speed adjustment.  The sheave size 
shall be selected so that the fan speed at the approximate midpoint of the 
sheave adjustment will produce the specified air quantity.  Centrifugal 
scroll-type fans shall be provided with streamlined orifice inlet and 
V-belt drive.  Each drive will be independent of any other drive.  
Propeller fans shall be direct-drive drive type with fixed pitch blades.  
V-belt driven fans shall be mounted on a corrosion protected drive shaft 
supported by either maintenance-accessible lubricated antifriction 
block-type bearings, or permanently lubricated ball bearings.  Each drive 
will be independent of any other drive.  Drive bearings shall be protected 
with water slingers or shields.

2.8.3   Primary/Supplemental Heating

2.8.3.1   Electric Heating Coil

Coil shall be an electric duct heater in accordance with UL 1995 and NFPA 70. 
 Coil shall be duct- or unit-mounted.  Coil shall be of the nickel chromium 
resistor, single stage, strip type.  Coil shall be provided with a built-in 
or surface-mounted high-limit thermostat interlocked electrically so that 
the coil cannot be energized unless the fan is energized.  Coil casing and 
support brackets shall be of galvanized steel or aluminum.  Coil shall be 
mounted to eliminate noise from expansion and contraction and be completely 
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accessible for service.

2.8.4   Air Filters

Air filters shall be listed in accordance with requirements of UL 900, 
except high efficiency particulate air filters of 99.97 percent efficiency 
by the DOP Test Method shall be as listed under the label service and shall 
meet the requirements of UL 586.

2.8.4.1   Replaceable Media Filters

Replaceable media filters shall be the dry-media type, of the size required 
to suit the application.  Filtering media shall be not less than  2 inches 
thick fibrous glass media pad supported by a structural wire grid or woven 
wire mesh.  Pad shall be enclosed in a holding frame of not less than  16 
gauge galvanized steel, and equipped with quick-opening mechanism for 
changing filter media.  The air flow capacity of the filter shall be based 
on net filter face velocity not exceeding  300 feet per minute, with 
initial resistance of 0.13 inches water gauge.  Average efficiency shall be 
not less than 30 percent when tested in accordance with ASHRAE 52.1.

2.8.5   Coil Frost Protection

Each circuit shall be provided with a coil frost protection system which is 
a manufacturer's standard.  The coil frost protection system shall use a 
temperature sensor in the suction line of the compressor to shut the 
compressor off when coil frosting occurs.  Timers shall be used to prevent 
the compressor from rapid cycling.

2.8.6   Pressure Vessels

Pressure vessels shall conform to ASME BPV VIII Div 1 or UL 207, as 
applicable for maximum and minimum pressure or temperature encountered.  
Where referenced publications do not apply, pressure components shall be 
tested at 1-1/2 times design working pressure.  Refrigerant wetted carbon 
steel surfaces shall be pickled or abrasive blasted free of mill scale, 
cleaned, dried, charged, and sealed.

2.8.6.1   Liquid Receiver

A liquid receiver shall be provided when a system's condenser or compressor 
does not contain a refrigerant storage capacity of at least 20 percent in 
excess of a fully charged system.  Receiver shall be designed, filled, and 
rated in accordance with the recommendations of ARI 495, except as modified 
herein.  Receiver shall be fitted to include an inlet connection; an outlet 
drop pipe with oil seal and oil drain where necessary; two bull's-eye 
liquid level sight glass in same vertical plane, 90 degrees apart and 
perpendicular to axis of receiver or external gauge glass with metal guard 
and automatic stop valves; thermal well for thermostat; and purge, charge, 
equalizing, pressurizing, plugged drain and service valves on the inlet and 
outlet connections.  Receiver shall be provided with a relief valve of 
capacity and setting in accordance with ASHRAE 15.

2.8.6.2   Oil Separator

Separator shall be the high efficiency type and be provided with removable 
flanged head for ease in removing float assembly and removable screen 
cartridge assembly.  Pressure drop through a separator shall not exceed 10 
psi during the removal of hot gas entrained oil.  Connections to compressor 
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shall be as recommended by the compressor manufacturer.  Separator shall be 
provided with an oil float valve assembly or needle valve and orifice 
assembly, drain line shutoff valve, sight glass, filter for removal of all 
particulate sized 10 microns and larger, thermometer and low temperature 
thermostat fitted to thermal well, immersion heater, and strainer.

2.8.6.3   Oil Reservoir

Reservoir capacity shall equal one charge of all connected compressors.  
Reservoir shall be provided with an external liquid gauge glass, plugged 
drain, and isolation valves.  Vent piping between the reservoir and the 
suction header shall be provided with a  5 psi pressure differential relief 
valve.  Reservoir shall be provided with the manufacturer's standard filter 
on the oil return line to the oil level regulators.

2.8.7   Internal Dampers

Dampers shall be parallel blade type with renewable blade seals and be 
integral to the unitary unit.  Damper provisions shall be provided for each 
outside air intake, exhaust, economizer, and mixing boxes.  Dampers shall 
have minimum position stops be linked together have automatic and operate 
as specified.

2.8.8   Mixing Boxes

Mixing boxes shall match the base unit in physical size and shall include 
equally-sized flanged openings, each capable of full air flow. Arrangement 
shall be as indicated.

2.8.9   Cabinet Construction

Casings for the specified unitary equipment shall be constructed of 
galvanized steel or aluminum sheet metal and galvanized or aluminum 
structural members.  Minimum thickness of single wall exterior surfaces 
shall be 18 gauge galvanized steel.  Casing shall be fitted with lifting 
provisions, access panels or doors, fan vibration isolators, electrical 
control panel, corrosion-resistant components, structural support members, 
insulated condensate drip pan and drain, and internal insulation in the 
cold section of the casing.  Where double-wall insulated construction is 
proposed, minimum exterior galvanized sheet metal thickness shall be  20 
gauge.Provisions to permit replacement of major unit components shall be 
incorporated.  Penetrations of cabinet surfaces, including the floor, shall 
be sealed.  Unit shall be fitted with a drain pan which extends under all 
areas where water may accumulate.  Drain pan shall be fabricated from Type 
300 stainless steel, galvanized steel with protective coating as required, 
or an approved plastic material.  Pan insulation shall be water impervious. 
 Extent and effectiveness of the insulation of unit air containment 
surfaces shall prevent, within limits of the specified insulation, heat 
transfer between the unit exterior and ambient air, heat transfer between 
the two conditioned air streams, and condensation on surfaces.  Insulation 
shall conform to ASTM C 1071.  Paint and finishes shall comply with the 
requirements specified in paragraph "Factory Coating".

2.8.9.1   Indoor Cabinet

Indoor cabinets shall be suitable for the specified indoor service and 
enclose all unit components and suitable for mounting in ceiling.

2.8.9.2   Outdoor Cabinet
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Outdoor cabinets shall be suitable for outdoor service with a weathertight, 
insulated and corrosion-protected structure.  Cabinets constructed 
exclusively for indoor service which have been modified for outdoor service 
are not acceptable.

2.9   SIGNS

Metal signs shall be provided having letters not less than 0.5 inches in 
height designating the main shut-off valves to each refrigerant vessel, the 
electrical control of the refrigeration equipment, and the pressure 
limiting device.

2.10   INSULATION

2.10.1   Field Installed Insulation

Field installed insulation shall be as specified in Section 15250 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.

2.10.2   Factory Installed Insulation

Factory applied insulation shall be as specified for the equipment to be 
insulated except that refrigerant suction lines shall be insulated with 
unicellular plastic foam.  Insulation shall comply with the fire hazard 
rating specified in Section 15250 THERMAL INSULATION FOR MECHANICAL SYSTEMS.

2.11   TEMPERATURE CONTROLS

Temperature controls shall be in accordance with Section 15950 HEATING, 
VENTILATING AND AIR CONDITIONING (HVAC) CONTROL SYSTEMS.

2.12   REFRIGERANT PIPING

Refrigerant piping, valves, fittings, and accessories shall conform to the 
requirements of ASHRAE 15 and ASME B31.5, except as specified.

2.12.1   Copper Tubing

Copper tubing shall conform to ASTM B 280 annealed or hard drawn as 
required.  Copper tubing shall be soft annealed where bending is required 
and hard drawn where no bending is required.  Soft annealed copper tubing 
shall not be used in sizes larger than  1-3/8 inches.  Joints shall be 
brazed except that joints on lines  7/8 inch and smaller may be flared.

2.12.2   Joints and Fittings, Copper Tubing

Copper tube joints and fittings shall be flare joint type with short-shank 
flare, or solder-joint pressure type.  Joints and fittings for brazed joint 
shall be wrought-copper or forged-brass sweat fittings.  Cast sweat-type 
joints and fittings shall not be allowed for brazed joints.

2.12.3   Valves

Valves shall be pressure and temperature rated for contained refrigerant 
service and shall comply with ASME B31.5.  Metals of construction shall be 
ferrous or copper based.  Atmosphere exposed valve stems shall be stainless 
steel or corrosion resistant metal plated carbon steel.  Valve body 
connections shall be brazed or welded socket, flanged or combination 
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thereof.  Threaded connections shall not be used, except in pilot pressure 
or gauge lines where maintenance disassembly is required and welded flanges 
cannot be used.  Valves shall be suitable for or fitted with extended 
copper ends for brazing in-place without disassembly.  Ferrous body valves 
shall be fitted with factory fabricated and brazed copper transitions.  To 
minimize system pressure drops, where practicable, globe valves shall be 
angle body type, and straight line valves shall be full port ball type.  
Control valve inlets shall be fitted with integral or adapted strainer or 
filter where recommended or required by manufacturer.  Valves shall be 
cleaned and sealed moisture-tight.

2.12.3.1   Refrigerant-Stop Valves

Valves, in sizes through  5/8 inch, shall be handwheel operated, straight 
or angle, packless diaphragm globe type with back-seating stem, brazed 
ends, except where SAE flare or retained seal cap connections are required. 
 In sizes over  5/8 inch, valves shall be globe or angle type, wrench 
operated with ground-finish stems, or ball valves, packed especially for 
refrigerant service, back seated, and provided with seal caps.  Refrigerant 
isolation and shut-off valves shall have retained or captive spindles and 
facilities for tightening or replacement of the gland packing under line 
pressure as applicable.  Stop valves shall have back-seating plated steel 
stem, bolted bonnet in sizes  1-1/8 inches OD and larger, integral or 
flanged transition brazed socket.  Valves in sizes through  2-1/2 inches 
shall be end-entry body assembly, full-port, floating ball type, with 
equalizing orifice fitted chrome plated ball, seats and seals of 
tetrafluoroethylene, chrome plated or stainless steel stem, and seal cap.  
In sizes  4 inch IPS and larger, and in smaller sizes where carbon steel 
piping is used, valve bodies shall be tongue and groove flanged and 
complete with mating flange, gaskets and bolting for socket or butt-weld 
connection.  Purge, charge and receiver valves shall be of manufacturer's 
standard configuration.

2.12.3.2   Liquid Solenoid Valves

Valves shall comply with ARI 760 and be suitable for continuous duty with 
applied voltages 15 percent under and 5 percent over nominal rated voltage 
at maximum and minimum encountered pressure and temperature service 
conditions.  Valves shall be direct-acting or pilot-operating type, 
packless, except that packed stem, seal capped, manual lifting provisions 
shall be furnished.  Solenoid coils shall be moisture-proof, UL approved, 
totally encapsulated or encapsulated and metal jacketed as required.  
Valves shall have safe working pressure of 400 psi and a maximum operating 
pressure differential of at least  200 psi at 85 percent rated voltage.  
Valves shall have an operating pressure differential suitable for the 
refrigerant used.

2.12.3.3   Expansion Valves

Expansion valves conform to requirements of ARI 750.  Valve shall be of the 
diaphragm and spring type with internal or external equalizers, and bulb 
and capillary tubing.  Valve shall be provided with an external superheat 
adjustment along with a seal cap.  Internal equalizers may be utilized 
where flowing refrigerant pressure drop between outlet of the valve and 
inlet to the evaporator coil is negligible and pressure drop across the 
evaporator is less than the pressure difference corresponding to  2 degrees 
F of saturated suction temperature at evaporator conditions.  Bulb charge 
shall be determined by the manufacturer for the application and such that 
liquid will remain in the bulb at all operating conditions.  Gas limited 
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liquid charged valves and other valve devices for limiting evaporator 
pressure shall not be used without a distributor or discharge tube or 
effective means to prevent loss of control when bulb becomes warmer than 
valve body.  Pilot-operated valves shall have a characterized plug to 
provide required modulating control.  A de-energized solenoid valve may be 
used in the pilot line to close the main valve in lieu of a solenoid valve 
in the main liquid line.  An isolatable pressure gauge shall be provided in 
the pilot line, at the main valve.  Automatic pressure reducing or constant 
pressure regulating expansion valves may be used only where indicated or 
for constant evaporator loads.

2.12.3.4   Safety Relief Valve

Valve shall be the two-way type.  Single type valves shall be used only 
where indicated.  Valve shall bear the ASME code symbol.  Valve capacity 
shall be certified by the National Board of Boiler and Pressure Vessel 
Inspectors.  Valve shall be of an automatically reseating design after 
activation.

2.12.3.5   Evaporator Pressure Regulators, Direct-Acting

Valve shall include a diaphragm/spring power assembly, external pressure 
adjustment with seal cap, and pressure gauge port.  Valve shall maintain a 
constant inlet pressure by balancing inlet pressure on diaphragm against an 
adjustable spring load.  Pressure drop at system design load shall not 
exceed the pressure difference corresponding to a  2 degrees F change in 
saturated refrigerant temperature at evaporator operating suction 
temperature.  Spring shall be selected for indicated maximum allowable 
suction pressure range.

2.12.3.6   Refrigerant Access Valves

Refrigerant access valves and hose connections shall be in accordance with 
ARI 720.

2.12.4   Accessories

2.12.5   Filter Driers

Driers shall conform to ARI 710.  Sizes  5/8 inch and larger shall be the 
full flow, replaceable core type.  Sizes  1/2 inch and smaller shall be the 
sealed type.  Cores shall be of suitable desiccant that will not plug, 
cake, dust, channel, or break down, and shall remove water, acid, and 
foreign material from the refrigerant.  Filter driers shall be constructed 
so that none of the desiccant will pass into the refrigerant lines.  
Minimum bursting pressure shall be  1,500 psi.

2.12.5.1   Sight Glass and Liquid Level Indicator

a.  Assembly and Components:  Assembly shall be pressure- and 
temperature-rated and constructed of materials suitable for the 
service.  Glass shall be borosilicate type.  Ferrous components 
subject to condensation shall be electro-galvanized.

b.  Gauge Glass:  Gauge glass shall include top and bottom isolation 
valves fitted with automatic checks, and packing followers; 
red-line or green-line gauge glass; elastomer or polymer packing 
to suit the service; and gauge glass guard.
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c.  Bull's-Eye and Inline Sight Glass Reflex Lens:  Bull's-eye and 
inline sight glass reflex lens shall be provided for dead-end 
liquid service.  For pipe line mounting, two plain lenses in one 
body suitable for backlighted viewing shall be provided.

d.  Moisture Indicator:  Indicator shall be a self-reversible action, 
moisture reactive, color changing media.  Indicator shall be 
furnished with full-color-printing tag containing color, moisture 
and temperature criteria.  Unless otherwise indicated, the 
moisture indicator shall be an integral part of each corresponding 
sight glass.

2.12.5.2   Vibration Dampeners

Dampeners shall be of the all-metallic bellows and woven-wire type.

2.12.5.3   Flexible Pipe Connectors

Connector shall be pressure and temperature rated for the service in 
accordance with ASHRAE 15 and ASME B31.5.  Connector shall be a composite 
of interior corrugated phosphor bronze or Type 300 Series Stainless steel, 
as required for fluid service, with exterior reinforcement of bronze, 
stainless steel or monel wire braid.  Assembly shall be constructed with a 
safety factor of not less than 4 at  300 degrees F.  Unless otherwise 
indicated, the length of a flexible connector shall be as recommended by 
the manufacturer for the service intended.

2.12.5.4   Strainers

Strainers used in refrigerant service shall have brass or cast iron body, 
Y-or angle-pattern, cleanable, not less than 60-mesh noncorroding screen of 
an area to provide net free area not less than ten times the pipe diameter 
with pressure rating compatible with the refrigerant service.  Screens 
shall be stainless steel or monel and reinforced spring-loaded where 
necessary for bypass-proof construction.

2.12.5.5   Brazing Materials

Brazing materials for refrigerant piping shall be in accordance with AWS 
A5.8, Classification BCuP-5.

2.13   DRAIN AND MISCELLANEOUS PIPING

Piping, fittings, valves and accessories for drain and miscellaneous 
services shall be in accordance with Section 15400 PLUMBING, GENERAL 
PURPOSE.

2.14   FABRICATION

2.14.1   Factory Coating

Unless otherwise specified, equipment and component items, when fabricated 
from ferrous metal, shall be factory finished with the manufacturer's 
standard finish, except that items located outside of buildings shall have 
weather resistant coating, such as an Air Dry Phenolic.  Coating should 
withstand 500 hours exposure to the salt spray test specified in ASTM B 117 
using a 25 percent sodium chloride solution.  Immediately after completion 
of the test, the specimen shall show no signs of blistering, wrinkling, 
cracking, or loss of adhesion and no sign of rust creepage beyond  1/8 inch 
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on either side of the scratch mark.  Cut edges of galvanized surfaces where 
hot-dip galvanized sheet steel is used shall be coated with a zinc-rich 
coating conforming to ASTM D 520, Type I.

PART 3   EXECUTION

3.1   INSTALLATION

Work shall be performed in accordance with the manufacturer's published 
diagrams, recommendations, and equipment warranty requirements.  Where 
equipment is specified to conform to the requirements of ASME BPV VIII Div 1
and ASME BPV IX, the design, fabrication, and installation of the system 
shall conform to ASME BPV VIII Div 1 and ASME BPV IX.

3.1.1   Equipment

Refrigeration equipment and the installation thereof shall conform to 
ASHRAE 15.  Necessary supports shall be provided for all equipment, 
appurtenances, and pipe as required, including frames or supports for 
compressors, pumps, cooling towers, condensers, and similar items.  
Compressors shall be isolated from the building structure.

3.1.2   Building Surface Penetrations

Sleeves in nonload bearing surfaces shall be galvanized sheet metal, 
conforming to ASTM A 653, Coating Class G-90, 20 gauge.  Sleeves in load 
bearing surfaces shall be uncoated carbon steel pipe, conforming to ASTM A 
53, Standard weight.  Sealants shall be applied to moisture and oil-free 
surfaces and elastomers to not less than  1/2 inch depth.  Sleeves shall 
not be installed in structural members.

3.1.2.1   General Service Areas

Each sleeve shall extend through its respective wall, floor, or roof, and 
shall be cut flush with each surface.  Pipes passing through concrete or 
masonry wall or concrete floors or roofs shall be provided with pipe 
sleeves fitted into place at the time of construction.  Sleeves shall be of 
such size as to provide a minimum of  1/4 inch all-around clearance between 
bare pipe and sleeves or between jacketed-insulation and sleeves.

3.1.2.2   Waterproof Penetrations

Pipes passing through roof or floor waterproofing membrane shall be 
installed through a 17-ounce copper sleeve, or a 0.032 inch thick aluminum 
sleeve, each within an integral skirt or flange.  Flashing sleeve shall be 
suitably formed, and skirt or flange shall extend not less than  8 inches 
from the pipe and be set over the roof or floor membrane in a troweled 
coating of bituminous cement.  The flashing sleeve shall extend up the pipe 
a minimum of  2 inches above the roof or floor penetration.  The annular 
space between the flashing sleeve and the bare pipe or between the flashing 
sleeve and the metal-jacket-covered insulation shall be sealed as 
indicated.  Penetrations shall be sealed by either one of the following 
methods.

a.  Waterproofing Clamping Flange:  Pipes up to and including  10 
inches in diameter passing through roof or floor waterproofing 
membrane may be installed through a cast iron sleeve with caulking 
recess, anchor lugs, flashing clamp device, and pressure ring with 
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brass bolts.  Waterproofing membrane shall be clamped into place 
and sealant shall be placed in the caulking recess.

b.  Modular Mechanical Type Sealing Assembly:  In lieu of a 
waterproofing clamping flange and caulking and sealing of annular 
space between pipe and sleeve or conduit and sleeve, a modular 
mechanical type sealing assembly may be installed.  Seals shall 
consist of interlocking synthetic rubber links shaped to 
continuously fill the annular space between the pipe/conduit and 
sleeve with corrosion protected carbon steel bolts, nuts, and 
pressure plates.  Links shall be loosely assembled with bolts to 
form a continuous rubber belt around the pipe with a pressure 
plate under each bolt head and each nut.  After the seal assembly 
is properly positioned in the sleeve, tightening of the bolt shall 
cause the rubber sealing elements to expand and provide a 
watertight seal rubber sealing elements to expand and provide a 
watertight seal between the pipe/conduit seal between the 
pipe/conduit and the sleeve.  Each seal assembly shall be sized as 
recommended by the manufacturer to fit the pipe/conduit and sleeve 
involved.  The Contractor electing to use the modular mechanical 
type seals shall provide sleeves of the proper diameters.

3.1.2.3   Fire-Rated Penetrations

Penetration of fire-rated walls, partitions, and floors shall be sealed as 
specified in Section 07270 FIRESTOPPING.

3.1.2.4   Escutcheons

Finished surfaces where exposed piping, bare or insulated, pass through 
floors, walls, or ceilings, except in boiler, utility, or equipment rooms, 
shall be provided with escutcheons.  Where sleeves project slightly from 
floors, special deep-type escutcheons shall be used.  Escutcheon shall be 
secured to pipe or pipe covering.

3.1.3   General Piping Installation

3.1.3.1   Brazed Joints

Brazing shall be performed in accordance with AWS-01, except as modified 
herein.  During brazing, the pipe and fittings shall be filled with a 
pressure regulated inert gas, such as nitrogen, to prevent the formation of 
scale.  Before brazing copper joints, both the outside of the tube and the 
inside of the fitting shall be cleaned with a wire fitting brush until the 
entire joint surface is bright and clean.  Brazing flux shall not be used.  
Surplus brazing material shall be removed at all joints.  Steel tubing 
joints shall be made in accordance with the manufacturer's recommendations. 
 Joints in steel tubing shall be painted with the same material as the 
baked-on coating within 8 hours after joints are made.  Tubing shall be 
protected against oxidation during brazing by continuous purging of the 
inside of the piping using nitrogen.  Piping shall be supported prior to 
brazing and not be sprung or forced.

3.1.3.2   Threaded Joints

Threaded joints shall be made with tapered threads and made tight with PTFE 
tape complying with ASTM D 3308 or equivalent thread-joint compound applied 
to the male threads only.  Not more than three threads shall show after the 
joint is made.
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3.1.3.3   Flared Connections

When flared connections are used, a suitable lubricant shall be used 
between the back of the flare and the nut in order to avoid tearing the 
flare while tightening the nut.

3.1.4   Refrigeration Piping

Unless otherwise specified, pipe and fittings installation shall conform to 
requirements of ASME B31.5.  Pipe shall be cut accurately to measurement 
established at the jobsite and worked into place without springing or 
forcing.  Cutting or otherwise weakening of the building structure to 
facilitate piping installation will not be permitted without written 
approval.  Pipes shall be cut square, shall have burrs removed by reaming, 
and shall be installed in a manner to permit free expansion and contraction 
without damage to joints or hangers.  Filings, dust, or dirt shall be wiped 
from interior of pipe before connections are made.

3.1.4.1   Directional Changes

Changes in direction shall be made with fittings, except that bending of 
pipe  4 inches and smaller will be permitted, provided a pipe bender is 
used and wide-sweep bends are formed.  The centerline radius of bends shall 
not be less than 6 diameters of the pipe.  Bent pipe showing kinks, 
wrinkles, or other malformations will not be accepted.

3.1.4.2   Functional Requirements

Piping shall be installed  1/2 inch per 10 feet of pipe in the direction of 
flow to ensure adequate oil drainage.  Open ends of refrigerant lines or 
equipment shall be properly capped or plugged during installation to keep 
moisture, dirt, or other foreign material out of the system.  Piping shall 
remain capped until installation.  Equipment piping shall be in accordance 
with the equipment manufacturer's recommendations and the contract drawings.

3.1.4.3   Manual Valves

Stop valves shall be installed on each side of each piece of equipment such 
as compressors, condensers, evaporators, receivers, and other similar items 
in multiple-unit installation, to provide partial system isolation as 
required for maintenance or repair.  Angle and globe valves shall be 
installed with stems horizontal unless otherwise indicated.  Ball valves 
shall be installed with stems positioned to facilitate operation and 
maintenance.  Isolating valves for pressure gauges and switches shall be 
external to thermal insulation.  Safety switches shall not be fitted with 
isolation valves.  Thermal wells for insertion thermometers and thermostats 
shall extend beyond thermal insulation surface not less than  1 inch.  
Filter dryers having access ports may be considered a point of isolation.  
Purge valves shall be provided at all points of systems where accumulated 
noncondensible gases would prevent proper system operation.  Valves shall 
be furnished to match line size, unless otherwise indicated or approved.

3.1.4.4   Expansion Valves

Expansion valves shall be installed with the thermostatic expansion valve 
bulb located on top of the suction line when the suction line is less than  
2-1/8 inches in diameter and at the 4 o'clock or 8 o'clock position on 
lines larger than 2-1/8 inches.  The bulb shall be securely fastened with 
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two clamps.  The bulb shall be insulated.  The bulb shall installed in a 
horizontal portion of the suction line, if possible, with the pigtail on 
the bottom.  If the bulb must be installed in a vertical line, the bulb 
tubing shall be facing up.

3.1.4.5   Valve Identification

Each system valve, including those which are part of a factory assembly, 
shall be tagged.  Tags shall be in alphanumeric sequence, progressing in 
direction of fluid flow.  Tags shall be embossed, engraved, or stamped 
plastic or nonferrous metal of various shapes, sized approximately  1-3/8 
inch diameter, or equivalent dimension, substantially attached to a 
component or immediately adjacent thereto.  Tags shall be attached with 
nonferrous, heavy duty, bead or link chain,  14 gauge annealed wire, nylon 
cable bands or as approved.  Tag numbers shall be referenced in Operation 
and Maintenance Manuals and system diagrams.

3.1.4.6   Vibration Dampers

Vibration damper shall be provided in the suction and discharge lines on 
spring mounted compressors.  Vibration dampers shall be installed parallel 
with the shaft of the compressor and be anchored firmly at the upstream end 
on the suction line and the downstream end in the discharge line.

3.1.4.7   Strainers

Strainers shall be provided immediately ahead of solenoid valves and 
expansion devices and where indicated.  Strainers may be an integral part 
of the expansion valve.

3.1.4.8   Filter Dryer

A liquid line filter dryer shall be provided on each refrigerant circuit 
located such that all liquid refrigerant passes through a filter dryer.  
Dryers shall be sized in accordance with the manufacturers recommendations. 
 A dryer shall be installed such that it can be isolated from the system, 
the isolated portion of the system evacuated, and the filter dryer 
replaced.  Dryers shall be installed in the horizontal position except 
replaceable core filter dryers may be installed in the vertical position 
with the access flange on the bottom.

3.1.4.9   Sight Glass

A moisture indicating sight glass shall be installed in all refrigerant 
circuits down stream of filter dryers and where indicated.  Sight glass 
shall be full line size.

3.1.4.10   Flexible Connectors

Flexible metallic connectors shall be installed perpendicular to line of 
motion being isolated.  Piping for equipment with bidirectional motion 
shall be fitted with two flexible connectors, in perpendicular planes.  
Reinforced elastomer flexible connectors shall be installed in accordance 
with manufacturer's instructions.  Piping guides and restraints related to 
flexible connectors shall be provided as required.

3.1.5   Thermometers

Thermometers located within  5 feet of floor may be rigid stem type.  Where 
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thermal well is located above  5 feet above floor, thermometer shall be 
universal adjustable angle type or remote element type to  7 feet above 
floor and remote element type where thermal well is  7 feet or more above 
floor.  Thermometers shall be located in coolant supply and return or waste 
lines at each heat exchanger, condenser water lines entering and leaving 
the condenser, at each automatic temperature control device without an 
integral thermometer, refrigerant liquid line leaving receiver, refrigerant 
suction line at each evaporator or liquid cooler, and where indicated or 
required for proper operation of equipment.

3.1.6   Piping Supports

Refrigerant pipe supports shall be in accordance with ASME B31.5.  Hangers 
used to support piping  2 inches and larger shall be fabricated to permit 
adequate adjustment after erection while still supporting the load.  Pipe 
guides and anchors shall be installed to keep pipes in accurate alignment, 
to direct the expansion movement, and to prevent buckling, swaying, and 
undue strain.  Piping subjected to vertical movement, when operating 
temperatures exceed ambient temperatures, shall be supported by variable 
spring hangers and supports or by constant support hangers.

3.1.6.1   Structural Attachments

Attachment to building structure concrete and masonry shall be by cast-in 
concrete inserts, built-in anchors, or masonry anchor devices.  Inserts and 
anchors shall be applied with a safety factor not less than 5.  Supports 
shall not be attached to metal decking.  Masonry anchors for overhead 
applications shall be constructed of ferrous materials only.

3.1.7   Pipe Hangers, Inserts, and Supports

Pipe hangers, inserts, and supports shall conform to MSS SP-58 and MSS SP-69, 
except as modified herein.  Pipe hanger types 5, 12, and 26 shall not be 
used.

3.1.7.1   Hangers

Type 3 shall not be used on insulated piping.  Type 24 may be used only on 
trapeze hanger systems or on fabricated frames.

3.1.7.2   Inserts

Type 18 inserts shall be secured to concrete forms before concrete is 
placed.  Continuous inserts which allow more adjustments may be used if 
they otherwise meet the requirements for Type 18 inserts.

3.1.7.3   C-Clamps

Type 19 and 23 C-clamps shall be torqued per MSS SP-69 and have both 
locknuts and retaining devices, furnished by the manufacturer.  
Field-fabricated C-clamp bodies or retaining devices are not acceptable.

3.1.7.4   Angle Attachments

Type 20 attachments used on angles and channels shall be furnished with an 
added malleable-iron heel plate or adapter.

3.1.7.5   Saddles and Shields
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Type 40 shields shall be used on all piping less than 4 inches and all 
piping  4 inches and larger carrying medium less than  60 degrees F.  A 
high density insulation insert of cellular glass shall be used under the 
Type 40 shield for piping  2 inches and larger.

3.1.7.6   Horizontal Pipe Supports

Horizontal pipe supports shall be spaced as specified in MSS SP-69 and a 
support shall be installed not over  1 foot from the pipe fitting joint at 
each change in direction of the piping.  Pipe supports shall be spaced not 
over  5 feet apart at valves.

3.1.7.7   Vertical Pipe Supports

Vertical pipe shall be supported at each floor, except at slab-on-grade, 
and at intervals of not more than  15 feet, not more than  8 feetfrom end 
of risers, and at vent terminations.

3.1.8   Piping Identification

Each piping system and direction of fluid flow shall be identified in 
accordance with applicable provisions of ANSI A13.1 with color coded, 
water, moisture and broad-spectrum temperature resistant, plastic labels.

3.1.9   Field Applied Insulation

Field applied insulation shall be as specified in Section 15250 THERMAL 
INSULATION FOR MECHANICAL SYSTEMS.

3.1.10   Framed Instructions

Framed instructions shall be framed under glass or laminated plastic and be 
posted where directed.  Instructions shall include equipment layout, wiring 
and control diagrams, piping, valves and control sequences, and typed 
condensed operation instructions.  The condensed operation instructions 
shall include preventative maintenance procedures, methods of checking the 
system for normal and safe operation, and procedures for safely starting 
and stopping the system.  The instructions shall be posted before 
acceptance testing of the system.

3.2   TESTS

Tests shall be conducted in the presence of the Contracting Officer.  
Utilities for testing shall be provided as specified in the SPECIAL 
CONTRACT REQUIREMENTS.  Water and electricity required for the tests will 
be furnished by the Government.  Any material, equipment, instruments, and 
personnel required for the test shall be provided by the Contractor.  The 
services of a qualified technician shall be provided as required to perform 
all tests and procedures indicated herein.  Field tests shall be 
coordinated with Section 15990 TESTING, ADJUSTING, AND BALANCING OF HVAC 
SYSTEMS.

3.2.1   Refrigerant System

After all components of the refrigerant system have been installed and 
connected, the entire refrigeration system shall be subjected to a 
pneumatic test as described herein.

3.2.1.1   Preliminary Procedures
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Prior to pneumatic testing, equipment which has been factory tested and 
refrigerant charged as well as equipment which could be damaged or cause 
personnel injury by imposed test pressure, positive or negative, shall be 
isolated from the test pressure or removed from the system.  Safety relief 
valves and rupture discs, where not part of factory sealed systems, shall 
be removed and openings capped or plugged.

3.2.1.2   Pneumatic Test

Pressure control and excess pressure protection shall be provided at the 
source of test pressure.  Valves shall be wide open, except those leading 
to the atmosphere.  Test gas shall be dry nitrogen, with  minus 70 degree F 
dewpoint and less than 5 ppm oil.  Test pressure shall be applied in two 
stages before any refrigerant pipe is insulated or covered.  First stage 
test shall be at  10 psi with every joint being tested with a thick soap or 
color indicating solution.  Second stage tests shall raise the system to 
the minimum refrigerant leakage test pressure specified in ASHRAE 15 with a 
maximum test pressure 25 percent greater.  Pressure above  100 psig shall 
be raised in 10 percent increments with a pressure acclimatizing period 
between increments.  The initial test pressure shall be recorded along with 
the ambient temperature to which the system is exposed.  Final test 
pressures of the second stage shall be maintained on the system for a 
minimum of 24 hours.  At the end of the 24 hour period, the system pressure 
will be recorded along with the ambient temperature to which the system is 
exposed.  A correction factor of  0.3 psi will be allowed for each degree  F
change between test space initial and final ambient temperature, plus for 
increase and minus for a decrease.  If the corrected system pressure is not 
exactly equal to the initial system test pressure, then the system shall be 
investigated for leaking joints.  To repair leaks, the joint shall be taken 
apart, thoroughly cleaned, and reconstructed as a new joint.  Joints 
repaired by caulking, remelting, or back-welding/brazing shall not be 
acceptable.  Following repair, the entire system shall be retested using 
the pneumatic tests described above.  The entire system shall be 
reassemblied once the pneumatic tests are satisfactorily completed.

3.2.1.3   Evacuation Test

Following satisfactory completion of the pneumatic tests, the pressure 
shall be relieved and the entire system shall be evacuated to an absolute 
pressure of 300 micrometers.  During evacuation of the system, the ambient 
temperature shall be higher than  35 degrees F.  No more than one system 
shall be evacuated at one time by one vacuum pump.  Once the desired vacuum 
has been reached, the vacuum line shall be closed and the system shall 
stand for 1 hour.  If the pressure rises over 500 micrometers after the 1 
hour period, then the system shall be evacuated again down to 300 
micrometers and let set for another 1 hour period.  The system shall not be 
charged until a vacuum of at least 500 micrometers is maintained for a 
period of 1 hour without the assistance of a vacuum line.  If during the 
testing the pressure continues to rise, check the system for leaks, repair 
as required, and repeat the evacuation procedure.  During evacuation, 
pressures shall be recorded by a thermocouple-type, electronic-type, or a 
calibrated-micrometer type gauge.

3.2.1.4   System Charging and Startup Test

Following satisfactory completion of the evacuation tests, the system shall 
be charged with the required amount of refrigerant by raising pressure to 
normal operating pressure and in accordance with manufacturer's procedures. 
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 Following charging, the system shall operate with high-side and low-side 
pressures and corresponding refrigerant temperatures, at design or improved 
values.  The entire system shall be tested for leaks.  Fluorocarbon systems 
shall be tested with halide torch or electronic leak detectors.

3.2.1.5   Refrigerant Leakage

If a refrigerant leak is discovered after the system has been charged, the 
leaking portion of the system shall immediately be isolated from the 
remainder of the system and the refrigerant pumped into the system receiver 
or other suitable container.  Under no circumstances shall the refrigerant 
be discharged into the atmosphere.

3.2.1.6   Contractor's Responsibility

The Contractor shall, at all times during the installation and testing of 
the refrigeration system, take steps to prevent the release of refrigerants 
into the atmosphere.  The steps shall include, but not be limited to, 
procedures which will minimize the release of refrigerants to the 
atmosphere and the use of refrigerant recovery devices to remove 
refrigerant from the system and store the refrigerant for reuse or reclaim. 
 At no time shall more than  3 ounces of refrigerant be released to the 
atmosphere in any one occurrence.  Any system leaks within the first year 
shall be repaired in accordance with the requirements herein at no cost to 
the Government including material, labor, and refrigerant if the leak is 
the result of defective equipment, material, or installation.

3.3   CLEANING AND ADJUSTING

3.3.1   Piping

Prior to testing, pipes shall be cleaned free of scale and thoroughly 
flushed of all foreign matter.  A temporary bypass shall be provided for 
water coils to prevent flushing water from passing through coils.  
Strainers and valves shall be thoroughly cleaned.  Prior to testing and 
balancing, air shall be removed from each water system through the use of 
the air vents.  Temporary measures, such as piping the overflow from vents 
to a collecting vessel shall be taken to avoid water damage during the 
venting process.  Air vents shall be plugged or capped after the system has 
been vented.

3.3.2   Equipment

Equipment shall be wiped clean, with all traces of oil, dust, dirt, or 
paint spots removed.  System shall be maintained in this clean condition 
until final acceptance.  Bearings shall be  lubricated with oil or grease 
as recommended by the manufacturer.  Belts shall be tightened to proper 
tension.  Control valves and other miscellaneous equipment requiring 
adjustment shall be adjusted to setting indicated or directed.

3.3.3   Testing, Adjusting, and Balancing

[AM #0001]  Prior to testing, inside of air conditioners, plenums, and 
casing shall be thoroughly cleaned of all debris and blown free of small 
particles of rubbish and dust and then vacuum cleaned before installing 
outlet faces.  Temporary filters shall be provided for fans that are 
operated during construction.  New filters shall be installed after all 
construction dirt has been removed from the building and the air 
conditioners, plenum, casings, and other items specified have been vacuum 
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cleaned.  Fans shall be adjusted to the speed indicated by the manufacturer 
to meet specified conditions.

    -- End of Section --
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SECTION 15950
[AM #0001]HEATING, VENTILATING AND AIR CONDITIONING (HVAC) CONTROL SYSTEMS

08/96
AM #0001

THIS SECTION HAS BEEN DELETED.
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SECTION 15990

[AM #0001]TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS
08/97

AM #0001

THIS SECTION HAS BEEN DELETED.
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